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The breaking of electroweak symmetry through renormalization group flow in models that have
MSSM spectra is found to produce “well-mixed” neutralino dark matter with a relic density consis-
tent with the WMAP data and elastic scattering cross section with nuclei consistent with current
limits from direct dark matter searches. These models predict a Higgs boson mass in the range
(125-126) GeV. Well-mixed neutralino dark matter is predominantly bino-like, but has significant
Higgsino and wino content, each with fractions of comparable size. With a ∼ 1 TeV gluino mass
and sizable neutralino-nucleon scattering cross sections, natural models will be fully tested by both
the LHC and future dark matter direct detection experiments.
Introduction. − The discovery of a boson with mass
of ∼ 125 GeV [1, 2] lends support for the the existence of
softly broken local supersymmetry. The reason is clear:
softly broken local supersymmetry generally gives rise
to a non-vanishing ratio of soft scalar trilinear to bilinear
couplings each with mass scaled by the gravitino mass [3–
6]. The soft breaking masses and renormalization group
(RG) running then generate the necessary quantum cor-
rections to the Higgs mass [7]. Many well motivated mod-
els of soft breaking include a Higgs mass that is consistent
with the LHC data, e.g. [8–17]. The results generally re-
quire multi-TeV scalar superpartner masses. At the mass
scale at which electroweak symmetry is broken, natural-
ness requires that the gaugino-Higgsino sector have sup-
pressed masses relative to a multi-TeV scale gravitino
mass. By “naturalness” we simply mean that the Hig-
gsino mass parameter, µ, is not excessively large relative
to the mass of the Z boson. For a recent discussion on
the variable definitions of naturalness for a broad class
of models see [18].
The suppression of gaugino masses relative to the
scalar superpartner masses means that the lightest su-
persymmetric particle (LSP) mass is in the range that
is being probed by dark matter experiments. In partic-
ular, neutralino dark matter [19–21] remains a leading
and viable candidate for particle dark matter. We will
show in this work that neutralino dark matter with nat-
ural values of µ can lead to a signal of dark matter in
direct detection experiments while yielding the correct
relic abundance of cold dark matter in the universe as
observed by the WMAP satellite and others [25], real-
ized within a model with softly broken supersymmetry
and REWSB that predicts a mass for the lighter CP-
even Higgs boson consistent with that measured at the
LHC [1, 2].
There are several key features of the models discussed
here that evade current constraints. First, at the scale at
which the gauge couplings unify (hereafter the unification
scale), the gaugino soft masses are split, i.e. they are non-
universal. Through renormalization group flow, the light-
est neutralino (N˜1) mass and the lighter chargino (C˜1)
mass can become nearly degenerate at the electroweak
scale, thus allowing for N˜1 − C˜1 coannihilations [27–29]
in the early universe (coannihilations have recently been
revisited in several models [30–32]) that result in thermal
relic neutralino dark matter with the correct abundance.
Another important feature of the models we discuss is
that viable neutralino dark matter candidates are a mix-
ture of bino, wino, and Higgsino eigenstates. The ex-
pected neutralino-nucleon elastic scattering cross sections
for these models are within reach of current and next
generation direct detection experiments, while the con-
tinuum gamma-ray flux remains below the current Fermi-
LAT sensitivity (for the non-thermal case see [33, 34]).
We add here that Ref. [35] has coined the term
“well-tempered” neutralino, defined by |M1| ' |M2|
or |µ| ' |M1|, where M1 and M2 are the electroweak
gaugino soft masses. In the models we discuss here,
|M1| ' |M2|, while also having |µ| ≈ few × |M1| over a
significant region of the parameter space. This results in
an LSP that is predominantly bino-like, with a few per-
cent admixture of both wino and Higgsino components.
We will refer to this arrangement, when the wino the
Higgsino fractions are close in value, as a “well-mixed”
neutralino. This model is theoretically well-motivated
and gives rise to dark matter and collider signatures
within observational reach.
Breaking Electroweak Symmetry & the Higgs. −
Recently an interesting part of the supergravity parame-
ter space has been uncovered [8] where the square of the
soft mass for the up-type Higgs runs small and positive
under RG flow leading to the breaking of electroweak
symmetry with a rather low value of the µ term for
heavy soft breaking scalars at a mass scale of ∼ 10’s
of TeV [8, 9, 14]. As noted in Ref. [8], the result is not a
focus point solution, but instead a new solution to elec-
troweak symmetry breaking owing to the cancellation of
RG parameters defined at the unification scale.
To see how the cancellation works, one need only ex-
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2amine the running square of the soft mass for the up-type
Higgs, M2Hu(t), where t = ln(Q/Q0) with Q and Q0 de-
noting the energy scale and the unification scale, respec-
tively. The soft breaking mass for the up-type Higgs can
be written in terms of RG-dependent functions ri(t) and
the soft breaking masses and couplings for the scalars
and gauginos. In the one loop approximation the RG
equations (RGEs) can be solved analytically giving rise
to
M2Hu(t) = r1(t)M
2
0 − r2(t)A20 + (t) (1)
(t) = r3(t)A0Ma + r4(t)M
2
a + . . . (2)
where M0 and A0 are the universal scalar soft masses and
scalar trilinear couplings, andMa are the gaugino masses,
with a = 1, 2, 3 for SU(3), SU(2), and U(1) respectively,
all defined at the unification scaleQ0 ≈ 2×1016 GeV. For
the case of heavy scalars with suppressed gaugino masses,
the term (t) is a residual correction and is small. The co-
efficients ofM0 andA0 at one loop are r1(t) =
1
2 (3δ(t)−1)
and r2(t) =
1
2 (δ(t) − δ2(t)), where δ(t) depends on the
gauge couplings and on the top Yukawa. As found in
Ref. [8], for electroweak symmetry breaking triggered by
a heavy stop, i.e. QEWSB ≡ Q∗ where Q∗ = √mt˜1mt˜2 ,
the RG functions r1(t) and r2(t) begin to approach a
common positive value
r1(Q
∗) ' r2(Q∗) ∼ O(1/10). (3)
This phenomenon has been referred to as an intersection
point (IP) [8, 36] of the RG flow since the first two terms
on the right hand side of Eq. (1) “intersect” and can
cancel.
The IP presents the opportunity to drastically reduce
M2Hu relative to M
2
0 and A
2
0. In order to achieve the
cancellation, it is obvious that r1(Q
∗)M20 and r2(Q
∗)A20
should be nearly degenerate. Since r1(t) ' r2(t), the
cancellation requirement becomes a statement that the
ratio of the soft parameters |A0|/M0 approaches unity.
We note that a shift in the top pole mass will shift a
particular IP value of |A0|/M0, however the ratio will
still be close to unity.
The relationship between M0 and A0 can be viewed
as a direct consequence of string moduli supersymmetry
breaking [5, 6], in which the scalar masses and trilinear
couplings are related to the gravitino mass, M3/2, via
M2α 'M23/2 'M20 (4)
and
Aαβγ ' FM
(
KˆM + ∂M log Yαβγ
)
'M3/2 ' A0, (5)
where FM is the order parameter of supersymmetry
breaking for moduli (M), KˆM is the derivative of the
Ka¨hler potential, and Yαβγ are Yukawa couplings. Since
M0 and |A0| are both equal to M3/2, up to small correc-
tions, |A0|/M0 ≈ 1. Furthermore, the bilinear coupling
B for the Higgs sector is consistent with B0 ' 2M3/2.
At the EWSB scale Q∗, µ is suppressed simply because
the IP results in a small value for M2Hu (which is fur-
ther suppressed by tadpole corrections). The down-type
Higgs soft mass squared, M2Hd , runs very little, taking
a value ∼ M20 ' M23/2. In the parameter space where
tanβ ≈ 2/ sin 2β and where the minimization of the
Higgs potential breaks the electroweak symmetry, the
value of µ can be as small as [8]
µ ≈ M3/2
2 tanβ
, (6)
again, up to small corrections. This result of a large grav-
itino mass and µ/M3/2 being suppressed by the inverse
of tanβ has also recently been discussed in Ref. [17].
The determination of the µ parameter is intimately
tied to the mass of the Higgs boson through electroweak
symmetry breaking. At an intersection point, the light
CP even Higgs has a mass near
mHiggs = (125− 126) GeV. (7)
We stress that this is a generic prediction of an IP of RG
flow, since the sfermion masses must be large, O(10)TeV,
and thus so is A0. Indeed, the loop correction for the
Higgs mass is naturally of the right size. This is a
consequence of the top trilinear coupling at the EWSB
scale, At, and the geometric mean of the stop masses,
MS =
√
mt˜1mt˜2 = Q
∗, entering the leading loop correc-
tion as
Xt/MS = (At − µ/ tanβ)/MS ∼ At/MS . (8)
As A0/M0 runs to At/MS at the electroweak scale, the
ratio remains of order unity. This, along with the rela-
tively large value of MS as controlled by the RG running,
gives the necessary correction to the light CP even Higgs
mass [8].
Having addressed the scalar sector masses and dynam-
ics, we turn, finally, to the gauginos. Suppression of gaug-
ino masses can arise from moduli dominated supersym-
metry breaking. This feature was realized early on in the
context of string model building [37] where the moduli
contribution to supersymmetry breaking can dominate
over the dilaton contribution.
More generally, in Planck units the gravitino mass is
M23/2 =
1
3 〈F¯ I¯KˆI¯JF J〉 so the gravitino can become mas-
sive via the Super-Higgs mechanism with a single domi-
nant F -term and other F -terms suppressed. At the uni-
fication scale, tree and loop contributions to the gaug-
ino masses can have comparable sizes since the mod-
ulus that supplies the dominant F -term will lead to a
loop-suppressed contribution to the gaugino masses (see
e.g. [38] for a pedagogical analysis). Thus, the gaugino
masses will be suppressed relative to the gravitino mass
and hence relative to the scalar superpartner masses,
Ma(Q0) = Oa(10−2) ·M3/2. (9)
3Note that the soft masses and couplings for the scalar
sector of the theory, M0, A0, and B0, are still dominated
by an unsuppressed |FM | ∼ M3/2. The precise ratios
of the gaugino masses at the unification scale are, of
course, model dependent.
Well-Mixed Neutralino. − For simplicity, we con-
sider M0 = 10 TeV, A0/M0 = −0.75, tanβ = 10,
and mt(pole) = 173 GeV, and use SOFTSUSY [40] for
the renormalization group flow and micrOMEGAs [41]
to calculate the annihilation cross sections and spin in-
dependent scattering cross sections, varying the gaug-
ino masses at the unification scale, M1,2(Q0). We allow
150 GeV ≤M1,2(Q0) ≤ 2 TeV, and M3(Q0) ≥ 300 GeV,
as below this lower limit the gluino mass is Mg˜ . 850
GeV and is constrained by the LHC. Naturalness gener-
ally requires M3(Q0) . 500 GeV, however we consider
Mg˜ up to 1.8 TeV. Given these parameter ranges, the
neutralino LSP mass is always & 100 GeV, thereby avoid-
ing the Z boson and light CP even Higgs poles (for a
recent dedicated analysis of the pole regions, see [39]).
The eigencontent of the neutralino LSP is represented
as Z1i, where i = 1, 2, (3, 4) for the bino, wino, and (two
Higgsino) component(s), respectively, i.e. N˜1 = Z11B˜ +
Z12W˜+Z13H˜1+Z14H˜2. Defining the Higgsino fraction as
HF = |Z13|2 + |Z14|2 , and wino fraction as WF = |Z12|2,
we plot in Fig. 1 HF vs. WF for each model point. We
note that this figure includes only neutralino masses up to
500 GeV, as those will be the subject of the analysis in the
following sections, though extending to larger neutralino
masses leaves the picture essentially unchanged.
A quick inspection of Fig. 1 reveals that essentially
all unconstrained models have HF ' WF ; these are the
“well-mixed” models. In the absence of any dark mat-
ter constraints, all neutralino compositions are allowed
(light grey points). Once the constraint on the relic
abundance of neutralinos is imposed, only the red and
blue points survive. A large wino fraction leads to a
dearth of neutralino dark matter relative to the mea-
sured value, thus we see that all red and blue points have
small wino fractions, i.e WF . 0.06. Points with large
Higgsino fractions, however, may be compatible with the
dark matter abundance. In addition to the relic abun-
dance of neutralino dark matter, we apply the constraint
on the spin independent neutralino-nucleon elastic scat-
tering cross section from XENON-100 [26], evaded only
by red points. Model points with large Higgsino fractions
have large scattering cross sections with nuclei, thus all
points consistent with the XENON-100 bound have Hig-
gsino fractions HF ' WF , i.e. HF . 0.06. We note that
the spin independent scattering cross section does not,
by itself, constrain the wino fraction. When combined
with the relic abundance constraint, however, dark mat-
ter direct detection experiments will probe the largest
wino/Higgsino fractions down to the smallest in these
models. We see that all points that survive both the
FIG. 1: Wino fraction vs. Higgsino fraction: Grey points
have successful REWSB, but no dark matter constraints are
implemented. Blue and red points have thermal relic neu-
tralino dark matter with the correct abundance. Red points
are consistent with the current limits from direct dark matter
searches (i.e. the current XENON-100 limit).
constraint on the relic abundance of neutralino dark mat-
ter and that on the spin independent neutralino-nucleon
elastic scattering cross section have approximately com-
parable wino and Higgsino fractions, and are therefore
“well-mixed”.
The cosmologically-preferred relic abundance of well-
mixed neutralinos is achieved through coannihilations of
the neutralino LSP with the slightly heavier neutralinos
and charginos in conjunction with an advantageous bino-
wino-Higgsino LSP eigencontent. Recall that the relic
density of neutralinos is inversely proportional to the ef-
fective annihilation cross section in the early universe,
the latter depending on Boltzmann factors and spin de-
grees of freedom of the states that coannihilate. The
mass dependencies appear in the Boltzmann factors, and
so are exponentially suppressed for coannihilating states;
exp(−∆pMN1/T ), where T is the temperature and
∆p = M
−1
N˜1
(Mp˜ −MN˜1), with p = {C˜1, N˜2}. (10)
Over the well-mixed neutralino parameter space (red
points in Fig. 1), the contribution of N˜1N˜1 → WW
to the relic density is typically no more than ∼ 20%
with coannihilations therefore contributing dominantly
for ∆p ∼ 0.05− 0.15 with smaller neutralino mass corre-
sponding to a larger ∆p. The analysis allows for arbitrary
ratios of M1/M2 at the unification scale, however a ma-
jority of the well-mixed models congregate in the region
M1/M2 ∈ (1.6− 1.9).
In Table I we present three sample model points
that demonstrate the particle spectra and dark matter
4Model A B C
M1 [GeV] 300 290 370
M2 169 167 210
M3 300 400 440
M0 [TeV] 10 10 10
tanβ 10 13 12
A0/M0 -0.75 -0.74 -0.72
mt(pole) [GeV] 173 173 173
Z11 0.974 0.962 0.965
Z12 -0.182 -0.211 -0.206
Z13 0.126 0.162 0.150
Z14 -0.046 -0.062 -0.065
σSI [pb] 1.2 ×10−9 2.0 ×10−9 2.2 ×10−9
mHiggs [GeV] 126 126 126
MN˜1 134 128 164
MC˜1 153 148 185
MN˜2 154 149 186
MN˜3 506 419 465
MN˜4 515 430 477
MC˜2 516 431 477
Mg˜ 860 1107 1201
µ 486 400 446
Ωh2 0.12 0.12 0.11
TABLE I: Sample models with well-mixed neutralino dark
matter.
observables explicitly. Sample models B and C arise
from small perturbations about the parameter space
sweep, resulting in a similar suite of dark matter
observables. It is evident that movement away from
our fixed parameter choices, i.e. A0/m0, mt(pole), and
tanβ, can result in small shifts in the value of µ, which
can change, somewhat, the spin independent scattering
cross section, as evident in Table I. Nonetheless, the
neutralino LSP remains well-mixed, and our conclusions
are robust. The light CP even Higgs mass is about 126
GeV in each model.
Implications for Direct & Indirect Detection. −
At an intersection point [8], the gaugino masses are
suppressed relative to the scalar masses, as noted be-
low Eq. (2). The fact that µ takes on a value as low
as ∼ few×MZ , comparable in size to M1 and M2, leads
to a well-mixed neutralino LSP. The resulting bino-wino-
Higgsino mixings have an important impact on dark mat-
ter observables, as has been studied for different models
of soft breaking [53], as well as on LHC signals of the
resultant spectrum [54].
In Fig. 2 we present the neutralino-nucleon spin inde-
pendent elastic scattering cross section as a function of
neutralino LSP mass for points that yield a relic abun-
dance of neutralino dark matter in the cosmologically-
preferred range. Points are color-coded by the value
of µ in the left panel and the gluino mass, Mg˜, in the
right panel. The correlation between µ and Mg˜ is clear.
Had we considered Mg˜ & 1.8 TeV, there would be viable
models with cross sections below the XENON-1T pro-
jection, however naturalness arguments point to small µ
and therefore small Mg˜.
The models presented here have MSSM scalars so
heavy that they are effectively decoupled and therefore
contribute minimally to the spin independent neutralino-
nucleon elastic scattering cross section, σSI . In the limit
of very heavy scalars, σSI takes on a simple analytical
form (see e.g. [51] for an overview) where the dominant
contribution arises from t-channel exchange of the light
CP-even Higgs. Though we acknowledge that hadronic
uncertainties are important for a precise determination of
σSI [52], here we take the default values for the hadronic
matrix elements and the pion-nucleon sigma term, ΣpiN ,
as in [41]. In Fig. 2, we see that these models can yield
σSI ≈ 10−44 cm2 for neutralino masses above∼ 250 GeV,
already constrained by current experiments. Most mod-
els presented here have cross sections that will be probed
by next generation direct dark matter searches such as
XENON-1T [55], LUX [56], and SuperCDMS [57], and
models with increasing µ (increasing Mg˜) will be subse-
quently tested as experimental sensitivities improve.
In Fig. 3 we show the annihilation cross section to
continuum photons for model points that pass the dark
matter abundance and direct detection constraints (the
red points in Fig. 1). For comparison, we also show the
constraints derived from a combined analysis of dwarf
spheroidal (dSph) Milky Way satellite galaxies [42, 43].
Milky Way dSphs are excellent targets for dark matter
searches; they are dark matter dominated objects that
contain few, if any, sources of gamma-ray photons that
would constitute a background to a dark matter annihi-
lation signal (for extended discussions see [43, 44]). Ref.
[45] has also explored bounds on generic models of dark
matter annihilation. For the models we discuss here,
the bounds from [45] are comparable to those from the
gamma-ray flux from Milky Way dSphs [42, 43].
The continuum photon spectrum from dark matter an-
nihilations today comes almost exclusively from N˜1N˜1 →
WW and is well known to be enhanced over different re-
gions of the parameter space (for example, for a pure
wino). This is not the case for well-mixed dark mat-
ter. The N˜1N˜1 → WW amplitude (see e.g. [21, 22])
depends on OL1j = − 1√2Z14Vj2 + Z12Vj1 and OR1j =
+ 1√
2
Z13Uj2+Z12Uj1, where U and V are the mass matri-
ces that diagonalize the chargino sector. The amplitude
for annihilation to WW , AWW , that arises in the galactic
halo is proportional to the products OL1jO
L
1j and O
R
1jO
R
1j .
Thus the cross section for WW is proportional to the
neutralino and chargino eigencomponents to the fourth
5FIG. 2: The spin independent neutralino-nucleon elastic scattering cross section is plotted as a function of neutralino mass,
with points color-coded by the value of µ (left panel) and the gluino mass Mg˜ (right panel). The relic density of cold dark
matter lies within the WMAP band for all model points, and the Higgs mass is in the range (125-126) GeV. Also shown is the
present XENON-100 limit [26] and the XENON-1T projected sensitivity [55].
power. We also add that the effects of bremsstrahlung
are not too large [49, 50] as the mass of the neutralino is
constrained by naturalness and the kinematic endpoint
of the W fragmentation distribution is limited by phase
space. In terms of the line cross sections for the pro-
duction of photons, we have verified with DarkSusy [46]
that the line cross sections are suppressed at the level of
∼ 10−29 cm3/s or smaller over all models. This is several
orders of magnitude smaller than the constraints from
the Fermi line searches [47, 48].
In Fig. 3, the color of each model point indicates mass
splitting between the well-mixed neutralino dark matter
and the lighter chargino. The mass splittings shown
have important consequences for LHC searches.
Gauginos at the LHC − Summarizing the relative
mass scales in the model, we have:
{M1,M2,M3, µ} M3/2
M0 ∼ |A0| ∼ B0 ∼M3/2. (11)
The observable LHC spectra, i.e. particles conceivably
light enough to produce a significant number of events
above the Standard Model background, are the light
CP-even Higgs, four neutralinos, two charginos, and the
gluino. Of immediate relevance to the LHC,
mHiggs ∼ 126 GeV,
Mg˜ ∼ (1− 1.5) TeV,
MN˜1 ∼ O(102 GeV), (12)
MC˜1 −MN˜1 ∼ (10− 30) GeV,
with MC˜1 ' MN˜2 . The fact that the electroweak sector
gaugino masses are ∼ O(100 GeV), and that the gluino
is in the TeV range for µ of natural size implies that
the discovery of new Majorana fermion states should be
possible at the LHC.
The CMS and ATLAS searches [58] are not yet sensi-
tive to neutralino masses of 100−500 GeV for mass split-
tings as small as those indicated in Fig. 3. CERN’s pro-
posed compact linear collider (CLIC) [60] or the proposed
International Linear Collider (ILC) [61] would, however,
be able to resolve the mass splittings in the gaugino sec-
tor. The upgraded LHC will certainly test whether the
scenario described here provides an adequate description
of nature: The first aspect of this scenario to be tested
by the LHC will be the prediction of a relatively light
gluino. Currently, a ∼ O(1 TeV) gluino with decoupled
squarks is consistent with the LHC data (see e.g. [59]),
with the precise gluino mass constraint being model de-
pendent and strongly correlated with the branching ra-
tios of the gluino. The maximal gluino mass considered
here is ∼ 1.8 TeV, as controlled by the prejudice for nat-
uralness and REWSB. The present (2013-2014) upgrade
to the LHC will give it the capability to probe this en-
tire model class (for a recent re-analysis of LHC reach in
gluino mass at larger center of mass energy, see [62, 63]),
with LHC gluino mass reach being complementary to the
sensitivity of direct dark matter searches to neutralino-
nucleon scattering, as demonstrated in the right panel of
Fig. 2.
The potential for discovery of these new states by the
LHC is limited by three factors: (1) the previous center
of mass operating energy and luminosity to date, (2) the
6FIG. 3: Cross sections to continuum photons 〈σv〉 for an-
nihilations at the current temperature. The models shown
satisfy the XENON-100 constraint. The cross sections are
dominated by WW final states for well-mixed dark matter.
Also shown are the limits from the combined analysis of dSph
Milky Way satellites [42]. Points are shaded by the mass split-
ting between the neutralino LSP and lighter chargino. The
relic density of cold dark matter lies within the WMAP band
for all model points, and the Higgs mass is in the range (125-
126) GeV.
small mass splittings of the LSP and the lighter chargino
and second lightest neutralino restrict the phase space
of the chargino decay, and (3) the amount of missing
energy produced in the three-body decays of the gluino
lead to an effective mass (sum of the jet transverse
momenta and missing energy) distribution, including the
peak, that is similar to that expected from the Standard
Model background. Observation of events from gluino
and electroweak gaugino cascades in these models would
require more LHC data. Currently, the very lowest
gluino masses predicted in this model class are likely
constrained by the LHC (though, strictly speaking, a
dedicated analysis is required), and in some cases also
by direct dark matter searches. The upgraded LHC will
likely have the capability to test this entire model class
for natural values of µ with just a few years of data.
Conclusions. − This work demonstrates that well-
mixed neutralinos are viable dark matter candidates aris-
ing in well-motivated models that predict natural values
of the µ parameter and a Higgs mass that takes the ob-
served value of the new boson near 126 GeV. The an-
nihilation cross section to continuum photons and resul-
tant gamma-ray flux from annihilation in the galaxy are
unconstrained by indirect detection experiments. Direct
detection experiments are beginning to constrain well-
mixed dark matter, and next generation detectors will
be sensitive to nearly all of the models explored in this
study.
The parameter space of well-mixed dark matter de-
rives from the radiative breaking of electroweak symme-
try, where the µ parameter and physical gaugino masses
are suppressed relative to the heavy scalar superpart-
ners. The relic density is satisfied largely by coannihi-
lations in the early universe. The gluino is in the TeV
domain and will produce multi-jets accessible to future
runs at the LHC. Central to this conclusion is the fact
that the unification-scale soft breaking scalar masses and
couplings are all of order the gravitino mass (see Eq. 11),
which is a generic prediction of supergravity and string-
motivated models of soft breaking.
Within this framework, desirable features of su-
persymmetry remain intact. The soft breaking of
supersymmetry incorporates gravity via the gauging of
global supersymmetry, and the mass generation for su-
perpartners occurs via the Super-Higgs effect, breaking
supersymmetry and thus generating the soft masses.
The models exhibit gauge coupling unification and
dynamically trigger spontaneous electroweak symmetry
breaking through renormalization group flow. The dark
matter candidate is the long-coveted neutralino, which
will have a mass near the electroweak scale. The model
is predictive - unification scale boundary conditions
determine TeV scale phenomena - and the most natural
regions of parameter space are fully testable with the
LHC and with dark matter direct detection experiments.
Well-mixed neutralino dark matter may be just around
the corner.
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